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EVA 1 BRIEFING CARD 
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EV1  __________________ 
EV2  __________________ 
IV __________________ 
  
EVA Prep start (GMT) ____/____ ____:____ ____ 
Depress to 10.2    ____ ____:____ ____ 
Start Purge     ____ ____:____ ____  
PET 00:00     ____ ____:____ ____ 
 
 
1.  EVA Prep 

! Get-up Plan - clothing and EMU equipment bag 
! Prebreathe protocol review 
! Equipment lock activities - IV responsibilities 
! Suit donning plan - special requests 
! SAFER, MWS, tools, CL positions and bag stowage 
! Airlock depress review 
! EV/IV comm. protocol 
! SRMS/SSRMS initial position 

 
2.  EV Crew Procedure Review 

! Egress Plan 
! Translations - tether swaps 
! Order of tasks 
! Ingress Plan 

 
3.  General Procedure Review 

! Get ahead tasks 
! Constraints - ground and flight 
! Cautions and warnings review 
! RMS operations - comm. protocol / clearances 
! Contingency procedures - crib sheet 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
4.  Emergencies Review 

! Lost comm. 
! EMU malfunctions 
! Lost tools 
! Lost crewmember 
! DCS 
! Abort and Terminate scenarios 

 
5.  Post EVA 

! Suit doffing responsibilities 
! Post EVA plan   

 
 
 

Lessons learned from previous EVAs/Flights 
 
 
 

    EVA 1     

 



EVA 1 TOOL CONFIG 
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Pre-EVA  Tool Configuration Post-EVA  Tool Configuration 

 

AIRLOCK 

! C-Lk EVA Bag (stbd endcone) 
! Spare PGT 
! Wire Tie Caddy (with lg and sm RET) 
! Connector Cleaner Tool Kit 
! DCM plug 
! EVA Camera w/ bracket 
! D-Ring extender on EVA hatch d-ring 
! Med ORU bag 
! Adj equip tethers (2) - exterior 
! Fishstringer 
! Ret equip tethers (2) 
! Digital camera w/ flash and mount 
! PAD w/ WIF adapter (tether pt out) 
! Load cell 
! Safety tethers (2 - 85’) 
 

 

EV 1 

! MWS  
!   Right swing arm 
!   T-Bar 
!     Wire ties (2) 
!     Small EVA trash bag 
!       Ret equip tether (sm-sm) w/ PIP 
!       Ret equip tether (sm-sm)  
!       Adj equip tether (2) 
!   BRT 
!     Ret equip tether (sm-sm) 
! Waist tether (2) 
! Spare safety tether (R-55’) 
! D-Ring extender (2) 
! SAFER 

EV 2 

! MWS  
!   Right swing arm 
!   T-Bar 
!       Wire ties (2) 
!       Small EVA trash bag 
!       Ret equip tether (sm-sm) w/ PIP 
!       Ret equip tether (sm-sm)  
!       Adj equip tether (3) 
!   BRT 
!     Wire ties (2) 
!     Ret equip tether (sm-sm) 
! Waist tether (2) 
! Spare safety tether (R-55’) 
! D-Ring extender (2) 
! SAFER 
  
   
 

AIRLOCK 

! C-Lk EVA Bag (stbd endcone) 
! Spare PGT 
! Wire Tie Caddy (with lg and sm RET) 
! Connector Cleaner Tool Kit 
! DCM plug 
! EVA Camera w/ bracket 
! D-Ring extender on EVA hatch d-ring 
! Med ORU bag 
! Adj equip tethers (2) - exterior 
! Fishstringer 
! Ret equip tethers (2) 
! Digital camera w/ flash and mount 
! PAD w/ WIF adapter 
! Load cell 
! Safety tethers (2 - 85’) 

EV 1 

! MWS  
!   Right swing arm 
!   T-Bar 
!     Wire ties (2) 
!     Small EVA trash bag 
!       Ret equip tether (sm-sm) w/ PIP 
!    Ret equip tether (sm-sm) 
!        Adj equip tether (2) 
!   BRT 
!     Ret equip tether (sm-sm) 
! Waist tether (2) 
! Spare safety tether (R-55’) 
! D-Ring extender (2) 
! SAFER 

EV 2 

! MWS  
!   Right swing arm 
!   T-Bar 
!       Wire ties (2) 
!       Small EVA trash bag 
!       Ret equip tether (sm-sm) w/ PIP 
!       Ret equip tether (sm-sm)  
!       Adj equip tether (3) 
!   BRT 
!     Wire ties (2) 
!     Ret equip tether (sm-sm) 
! Waist tether (2) 
! Spare safety tether (R-55’) 
! D-Ring extender (2) 
! SAFER 
 
 



EVA 1 INHIBIT PAD 
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MCS 
MCC-M 1. √FGB Attitude Control Thruster Valves (80) – closed 
 2. √FGB Attitude Control Manifold Valves – closed 
  КШК1, КШК2, КШК4, КШК5, КШК9, ОКО3, ОКГ3, 
  ОКО6, ОКГ6, ОКО7, ОКГ7, ОКО8, ОКГ8 
 3. √FGB MCS unpowered 
 4. √SOYUZ manifolds (ten) closed 
 5. √SOYUZ MCS unpowered 
 

 
RCS 
        If EV crew < 27 ft from FRCS: 
IV  1. √DAP:  √FREE, LO Z 
     O14,15,16 2. √RJDF F1, F2, F3, F4 MANF DRIVER (four) – OFF 
MCC                 3. √Above RCS config 
 

 
Orbiter Antennas 

NOTE 
Possible loss of comm when forced LL 

FWD antenna 
 

IV If EV crew < 1.6 ft from S-Band antenna: 
    A1R  1.   S-BAND FM ANT – XMIT LOWER/RCVR UPPER 
    O14,15,16 2. √MCC, lower antenna selected 
 If no comm or on MCC call: 
    C3 3.  S-BAND PM ANT – LL FWD 
 When EVA crewmember at least 1.6 ft away from all S-Band upper 

antennas: 
    C3  4.   S-BAND PM ANT – GPC 
 
MCC-H  5. √KU-BAND Mask active 
 

 
 
 
 
 
 

 
 

FGB Antennas 
MCC-M 1. √TORU [TOPY] – Deactivate 
 2. √TV System [TBC] – Deactivate 
 3. √KURS P [Kurs] – Deactivate 
 4. √KURS A [Kurs] – Deactivate 

 
 

SM Antennas (MCC-M) 
MCC-M  1. Global Timing Sys 1 & 2 [GTS] – Deactivate 
 
 

PCU 
NOTE 

PCUs may require up to 1 hr warm-up 
period before they are operational 

 
MCC-H       1. √PCUs (two) operational, in discharge mode 
 
 

USOS Antennas 
MCC-H         1. SGANT (KU) – Mask for EVA Worksites 
 2.  MISSE #5 - TBD 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EVA 1 NOTES, CAUTIONS, & WARNINGS 
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WARNING 
 
Sharp Edges: 

• PMA umbilical launch restraints exposed  
bolt threads  

• Fish Stringer buckles stowed in Node 
Bag 

• Inner edges of WIF sockets 
• PRLA grounding wiper 

 
Pinch Hazard: 

• EV side of crewlock hatch during hatch 
operations (also snag hazard)  

Hot Connector Hazard: 
• ROEU Connector – remain clear 
 

Contact Hazard: 
• Lab window shutter during operation 
• Remain clear of Lab window when open 

 
• Handrails utilized for MISSE attachment 

may not be used as a safety tether 
attach point 

CAUTION (cont) 
 
For structural reasons: 

• Avoid vigorous body motions, quick grabs 
and kickoff tether restraints 

• Avoid performing shaking motions 
(sinusoidal functions) more than four 
cycles   

If any of these occur, wait 2-5 min to allow 
structural response to dissipate 

CAUTION  
 

Avoid inadvertent contact with: 
• Grapple fixture shafts (have coating) 
• Grapple fixture target pin 
• SVS Targets 
• Deployed TUS cable 
• Deployed MISSEs (A/L) 
• CETA Lights (Z-93 paint) (Node, S1, 

ETVCG) 
• PMA 1 MDM sunshade 
• EVA Crane (PMA 1) 
• PMA 2 TCS Reflectors & APAS hardware 
• SASA (Z1 and S1)– Antenna and Z-93 

paint 
• S0 Radiators (silver Teflon tape) 
• S0 GPS Antenna (Z-93 paint) 
• S1/P1 Radiators (Z-93 paint) 

 
Thermal Constraints: 

• PMA handrails may be hot.  Limit handling 
if required 

 
Keepout Zones: 

• UHF Antenna (PLB (stbd), Lab, P1) = 1 
foot 

• S-BAND (SASA) 
P6 - Do not go more zenith than IEA 

bulkhead to avoid S-band antenna 
keep-out zones (3.6 ft in high gain, 
1.3 ft in low gain) 

S1 - Stay away from S-band antenna 
horn 3.6 ft in high gain, 1.3 ft in low 
gain  

 



EVA 1 SUMMARY TIMELINE 
 

 FS 7-8 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN IV/SSRMS EV1 EV2 
00:00  --- SRMS:  At SRMS EE Access posn POST DEPRESS and A/L EGRESS   (00:15) POST DEPRESS and A/L EGRESS   (00:15) 

    
  TOOL SETUP  (00:40)  TOOL SETUP  (00:40)  
    
    

    
01:00 -- SRMS:  Mnvr to OBSS Setup OBSS SETUP - PART I  (00:45)  OBSS SETUP - PART I  (00:45)  

    
    
 SRMS:  Mnvr to OBSS Ingress/Egress   
 SRMS:  Mnvr to High Rigidity posn SINGLE EV HIGH RIGIDITY LOAD EVAL  (00:45) SINGLE EV HIGH RIGIDITY LOAD EVAL  (00:45) 
    

02:00  --    
    
 SRMS:  Mnvr to OBSS Ingress/Egress OBSS SETUP - PART II  (00:30)  OBSS SETUP - PART II  (00:30)  
    
 SRMS:  Mnvr to OBSS Ingress/Egress   
 SRMS:  Mnvr to High Rigidity posn TWO EV HIGH RIGIDITY LOAD EVAL  (00:55) TWO EV HIGH RIGIDITY LOAD EVAL  (00:55) 

03:00  --    
    
    
    
    
 SRMS:  Mnvr to Low Rigidity posn TWO EV LOW RIGIDITY LOAD EVAL  (00:55) TWO EV LOW RIGIDITY LOAD EVAL  (00:55) 

04:00  --    
    
    
    
 SRMS:  Mnvr to OBSS Ingress/Egress OBSS CLEANUP  (00:40) OBSS CLEANUP  (00:40) 
    

05:00  ---    
 SRMS:  Mnvr to SRMS EE Access   
 SRMS:  Mnvr to OBSS Pre-setup   
  TOOL CLEANUP  (00:50) TOOL CLEANUP  (00:50) 
    
    

06:00  ---    
    
  A/L INGRESS and PRE REPRESS  (00:15) A/L INGRESS and PRE REPRESS  (00:15) 
 EVA Time 6:30   

 



EVA 1 EGRESS (00:15) 
 

 FS 7-9 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 
 

00:00 
(00:05) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:10 

(00:15) 
 

   
1. SRMS:  At SRMS EE Access 

posn 
 
 
 
 
 

Initial Config:  Left waist tether on EVA hatch D-
ring extender.  Spare 55’ safety tether on right D-
ring ext. 
 

EGRESS (00:10) 

1. Thermal cover - open 
2. Egress airlock 
3. Retrieve aft airlock safety tether; inspect load 

alleviating strap for damage 
4. Attach aft airlock safety tether to right D-ring 

ext 
5. Engage safety tether crew hook slide lock - L 
6. √ safety tether reel unlocked 
7. Receive left waist tether; stow 
8. Receive med ORU EVA bag from EV2 
9. Retrieve fwd airlock safety tether; inspect load 

alleviating strap for damage 
10. Transfer safety tether to EV2 
11. Temp stow med ORU bag on stbd toolbox 

upper handhold 
 
 
 
 
 

12. Check EV2 tether & SAFER config 
-  √ SAFER MAN ISOL vlv - Open (dn) 
-  √ SAFER HCM - Closed (dn) 

Initial Config:  Right waist tether on fwd UIA tether 
point.  Spare 55’ safety tether on right D-ring ext. 
 
 

EGRESS  (00:10) 

 
 
 
 
 
 
 
1. Release EV1 waist tether; transfer to EV1 
2. Transfer med ORU EVA bag to EV1 

 
 
 

3. Receive fwd airlock safety tether from EV1 
4. Attach fwd airlock safety tether to right D-ring 

ext 
5. Engage safety tether crew hook slide lock - L 
6. √ safety tether reel unlocked 
7. Retrieve spare waist tether; stow 
8. Egress airlock 
9. Close thermal cover 

10. Check EV1 tether & SAFER config 
-  √ SAFER MAN ISOL vlv - Open (dn) 
-  √ SAFER HCM - Closed (dn) 

11. Perform translation adaptation 
 



SETUP (01:25) 
 

 FS 7-10 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
00:00 

(00:15) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:40 

(00:55) 
 
 
 
 
 
 
 
 
 
 
 

     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
TOOL SETUP (00:40) 

1. Translate to PMA1 WIF 02; fairlead along the 
way 

2. Assist EV2; place TS/BRT into low profile 
configuration 

3. Provide clearance calls for EV2 as req’d 
4. After EV2:  translate to Lab via ESP2 zenith 

path 
5. Fairlead to Lab HR 0274 
6. Translate to Lab WIF 09 (nadir/stbd) 
7. Configure APFR (--, FF, A, 6) 
8. Stow med ORU bag onto APFR via adj 

tethers 
9. Retrieve APFR w/ ingress aid and ORU bag; 

stow onto BRT 
10. Translate to PMA2 
11. Perform safety tether swap onto PMA2 HR 

0401 
12. Verify safety tether crew hook slide lock - L 

 
13. Translate along stbd Orbiter sill 
14. Perform a fairlead using EV2’s tether 
15. Translate to aft of OBSS 
16. Stow APFR and med ORU bag on sill 
 
 
 

OBSS SETUP - PART I (00:45) 
1. Retrieve own 85’ safety tether from ORU bag 
2. Attach load alleviating end to left D-ring ext 
3. Verify safety tether crew hook slide lock - L 
4. Attach reel end onto black end of SRMS EE 
5. Verify safety tether crew hook slide lock - L 
6. Temp stow PMA2 safety tether to Orbiter sill 

handrail 
7. Retrieve EV2’s 85’ safety tether from ORU 

bag 
8. Attach reel end onto yellow end of SRMS EE 

 
TOOL SETUP (00:40) 

1. After EV1:  translate to PMA1 WIF 02 
2. Remove TS from APFR; stow onto BRT 

 
 

3. Translate to Lab via ESP2 zenith path 
4. Fairlead to TBD 

 
 

5. Wait for EV1 
 
 
 
 
 

6. Translate to PMA2 
7. Perform safety tether swap onto PMA2 HR 

0402 
8. Verify safety tether crew hook slide lock - L 
9. Translate along stbd Orbiter sill 

10. Perform a fairlead onto stbd most handrail of 
Orbiter airlock truss (use adj tether) 

11. Translate to aft ICC 
12. Temp stow TS onto aft ICC handrails (1 adj 

on TS head, 1 ret on TS base) 
 
 

OBSS SETUP - PART I (00:45) 
1. Translate to SRMS EE/OBSS 

 
 
 
 
 
 
 
 
 



SETUP (01:25) 
 

 FS 7-11 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
2. SRMS:  To OBSS Setup posn 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. IV:  Send TBD command to 

activate load cell 
 
 
 
 
 
 
 
 
 
 
4. SRMS:  To OBSS Ingress/Egress 

9. Verify safety tether crew hook slide lock - L 
10. Transfer safety tether to EV2 
11. Temp stow PMA2 safety tether on Orbiter sill 

 
 

12. Clear area for OBSS mnvr; verify no safety 
tether snags 

13. Retrieve PAD from ORU bag 
14. Verify PAD in soft dock configuration 
15. Once OBSS in posn:  position self aft of 

OBSS 
 
 
 
 
 
 
 
 
 

 
16. Install PAD/WIF adapter onto OBSS tip striker 

bar (socket toward tip) 
- Quantify SRMS/OBSS motion 

17. Retrieve load cell from ORU bag 
 
Once load cell activated: 
18. Install load cell into WIF adapter at TBD 

setting 
- Verify locking collar black-on-black 
- Perform gentle pull test 
- Quantify SRMS/OBSS motion 

19. Retrieve APFR from temp stow location 
20. Install APFR into load cell at 11 o’clock 

- Verify locking collar black-on-black 
- Perform gentle pull test 
- Quantify SRMS/OBSS motion 

21. Verify all tethers clear 
22. Clear OBSS for mnvr 

 
2. Receive safety tether from EV1 
3. Attach safety tether to left D-ring ext 
4. Verify safety tether crew hook slide lock - L 

- Keep PMA2 safety tether on self 
5. Clear area for OBSS mnvr; verify no safety 

tether snags 
6. Once OBSS in posn:  position self fwd of 

OBSS 
7. Temp stow 85’ safety tether onto OBSS tip 

handrail 
8. Verify safety tether crew hook slide lock - L 

 
 
 
 
 
 
 
 

9. React hardware installation loads using sill 
HR and OBSS handrail 

- Quantify SRMS/OBSS reaction loads 
 
 
 

10. React hardware installation loads 
- Quantify SRMS/OBSS reaction loads 

 
 
 
 

11. React hardware installation loads 
- Quantify SRMS/OBSS reaction loads 

 
 
 

12. Verify all tethers clear 
13. Clear OBSS for mnvr 

WARNING 
Minimize boom loads.  Minor loads can 
cause SRMS joint brake slip and joint 

backdrive allowing contact between EMU 
and Orbiter structure 

WARNING 
Minimize boom loads.  Minor loads can 
cause SRMS joint brake slip and joint 

backdrive allowing contact between EMU 
and Orbiter structure 



SETUP (01:25) 
 

 FS 7-12 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
01:25 

(01:40) 

posn 
 

 
 
 
 
 
 
 
 
 
 
 

23. Retrieve EVA digital camera from ORU bag; 
stow on BRT 

24. Perform soft APFR ingress 
- Quantify SRMS/OBSS rigidity 

 
25. Perform soft APFR egress 

- Quantify SRMS/OBSS rigidity 
 
 

 
 
 
 
 
 
26. Perform soft APFR ingress 

- Quantify SRMS/OBSS rigidity 

 
14. React ingress loads via APFR HR and sill 

HR 
- Quantify SRMS/OBSS reaction loads 

15. React egress loads via APFR HR and sill HR 
- Quantify SRMS/OBSS reaction loads 

 
 
 
 
 
 
 
 

16. As req’d:  react ingress loads via APFR HR 
and sill HR 

- Quantify SRMS/OBSS reaction loads 
17. Clear OBSS for mnvr 
 

 
 
 

NOTE 
If high reaction force required during 
initial APFR ingress, EV2 physically 

guide EV1’s feet into APFR 

NOTE 
If high reaction force required during 
initial APFR ingress, EV2 physically 

guide EV1’s feet into APFR 



LOAD EVALUATIONS (03:05) 
 

 FS 7-13 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
00:00 

(01:40) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:45 

(02:25) 
 
 
 
 
 
 
 
 
 

     
 
 
 
 
 
 
 
 
 

4. SRMS:  To High Rigidity posn 
 
 
 
5. IV:  Verify min 60 sec prior to 

Go for load evals A and B 
 

 
 

6. IV:  Verify with MCC Go for 
load evals E and F 

 
7. IV:  Verify with MCC Go for 

load evals G thru I. 
 
 
 
 
 
 
 
8. SRMS:  To OBSS 

Ingress/Egress posn 
 
 
 
 
 
 

SINGLE EV HIGH RIGIDITY LOAD EVAL (00:45) 

 
 
 
 
 
 
 
 
1. Mnvr to high rigidity posn 

- Quantify SRMS/OBSS rigidity during mnvr 
2. Once mnvr complete, minimize motion for 60 

sec 
3. On IV Go:   

A.  Cycle left and right helmet lights 
B.  Turn to page TBD of your cuff checklist 
C.  If req’d:  Cycle sun visor 
D.  If req’d:  Scroll thru DCM status list 
E.  Retrieve digital camera/BRT, take 2 

duplicate photos; stow camera/BRT 
F.  Perform a back scratch for 3 sec 
G.  Perform a lay back 
H.  Using the ingress aid, remove one foot 

from APFR; re-insert 
I.  Using the ingress aid, perform an APFR 

yaw change in the CW direction 
 
 

OBSS SETUP - PART II (00:30) 

1. Mnvr to Orbiter sill 
 
 

2. Perform soft APFR egress 
 

3. Receive TS from EV2 
4. Install TS into APFR receptacle 

- Verify locking tabs black-on-black (dots) 

SINGLE EV HIGH RIGIDITY LOAD EVAL (00:45) 

 
 

1. Translate to TBD 
2. Quantify SRMS/OBSS motion and clearances 

during the evaluations  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OBSS SETUP - PART II (00:30) 

1. Once OBSS in posn:  position self fwd of 
OBSS 

2. As req’d:  react egress loads via APFR HR 
and sill HR 

3. Transfer TS to EV1 
4. React hardware installation loads via APFR 

HR and sill HR 
- Quantify SRMS/OBSS reaction loads 

NOTE 
- Minimize motion during mnvr 
 
- Minimize motion for a minimum of 60 

sec between loads evaluations. 



LOAD EVALUATIONS (03:05) 
 

 FS 7-14 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 
 
 
 
 
 
 
 
 
 
01:15 

(02:55) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

9. SRMS:  To OBSS 
Ingress/Egress posn 

 
 
 
 
 
 
 
 
 
 
 
 
 
10. SRMS:  To High Rigidity 

posn 
 
 
 
11. IV:  Verify min 60 sec prior to 

Go for load evals A and B 
 
 

 
 

12. IV:  Verify with MCC Go for 
load evals H thru J 

 
 
 
 

- Perform gentle pull test 
- Quantify SRMS/OBSS motion 

 
 
 
 

5. Verify all tethers clear 
6. Clear OBSS for mnvr 

 
7. Perform soft APFR ingress 

 
 

TWO EV HIGH RIGIDITY LOAD EVAL (00:55) 

 
 
 
 
 
 
 
 
1. Mnvr to high rigidity posn 

- Quantify SRMS/OBSS rigidity during 
mnvr 

2. Once mnvr complete, minimize motion for 60 
sec 

3. On IV Go: 
A.  Cycle left and right helmet lights 
C.  If req’d:  Turn to page TBD of your cuff 

checklist 
D.  If req’d:  Cycle sun visor 
F.  If req’d:  Scroll thru DCM status list 
H.  Retrieve digital camera/BRT, take 2 

duplicate photos; stow camera on 
BRT 

I.  Retrieve digital camera from BRT; 
transfer to EV2 

 

 
5. Retrieve 85’ safety tether from OBSS handrail 
6. Perform safety tether swap 
7. Verify safety tether crew hook slide lock - L 
8. Temp stow PMA2 safety tether on Orbiter sill 

handrail 
9. Verify all tethers clear 

10. Clear OBSS for mnvr 
11. React ingress loads via APFR HR and sill HR 
12. Translate onto TS 
 
 

TWO EV HIGH RIGIDITY LOAD EVAL (00:55) 

 
 
 
 
 
 
 
 
1. Mnvr to high rigidity posn 

- Quantify SRMS/OBSS rigidity during 
mnvr 

2. Once mnvr complete, minimize motion for 60 
sec 

3. On IV Go: 
B.  Cycle left and right helmet lights 
 
 
E.  If req’d:  Cycle sun visor 
G.  If req’d:  Scroll thru DCM status list 
 
 
 
I.  Receive camera from EV1; stow on TS 
J.  Translate along TS to OBSS tip and 

back to TS 

NOTE 
- Minimize motion during mnvr 
 
- Minimize motion for a minimum of 60 

sec between loads evaluations. 

NOTE 
- Minimize motion during mnvr 
 
- Minimize motion for a minimum of 60 

sec between loads evaluations. 



LOAD EVALUATIONS (03:05) 
 

 FS 7-15 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
02:10 

(03:50) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
13. IV:  Verify with MCC Go for 

load evals N and O 
 
 
 
 

If time permits: 
14. IV:  Verify with MCC Go 

for worksite load eval 
15. SRMS:  To TBD posn  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16. SRMS:  To Low Rigidity 
posn 

 
 
 
 
17. IV:  Verify min 60 sec prior to 

Go for load evals A and B 
 

 
 

K.  Perform a back scratch for 3 sec 
M.  Perform a lay back 
N.  Assist EV2 as necessary 
 
 
O.  Yaw TS 90 degrees 

 
 
On MCC Go - If time permits: 

4. Mnvr to TBD structure access 
5. Once mnvr complete, minimize motion 

for 60 sec 
6. Verify APFR/TS clear of structure 
7. Apply tile tamping force (~5 lbs) to TBD 

structure 
- Quantify SRMS/OBSS motion 

 
 

TWO EV LOW RIGIDITY LOAD EVAL (00:55) 

 
 
 
 
 
 
 
 
1. Mnvr to low rigidity posn 

- Quantify SRMS/OBSS rigidity during 
mnvr 

2. Once mnvr complete, minimize motion for 60 
sec 

3. On IV Go: 
A.  Cycle left and right helmet lights 
C.  If req’d:  Turn to page TBD of your cuff 

checklist 
D.  If req’d:  Cycle sun visor 
F.  If req’d:  Scroll thru DCM status list 

L.  Perform a back scratch for 3 sec 
 
N.  Translate along TS; access EV1’s 

PLSS near location of CIPAA valves, 
and translate back to TS 

O.  Translate to OBSS tip; assist EV1 as 
required 

 
On MCC GO - If time permits: 

4. Mnvr to TBD structure access 
5. Once mnvr complete, minimize motion for 

60 sec 
6. Minimize motion during loads eval 

 
 
 
 
 

TWO EV LOW RIGIDITY LOAD EVAL (00:55) 

 
 
 
 
 
 
 
 
1. Mnvr to low rigidity posn 

- Quantify SRMS/OBSS rigidity during 
mnvr 

2. Once mnvr complete, minimize motion for 60 
sec 

3. On IV Go: 
B.  Cycle left and right helmet lights 
 
 
E.  If req’d:  Cycle sun visor 
G.  If req’d:  Scroll thru DCM status list 

NOTE 
- Minimize motion during mnvr 
 
- Minimize motion for a minimum of 60 

sec between loads evaluations. 

NOTE 
- Minimize motion during mnvr 
 
- Minimize motion for a minimum of 60 

sec between loads evaluations. 



LOAD EVALUATIONS (03:05) 
 

 FS 7-16 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
03:05 

(04:45) 
 

18. IV:  Verify with MCC Go for 
load evals H thru J 

 
 
 
 
 
 
19. IV:  Verify with MCC Go for 

load evals N and O 
 
 
 
 

If time permits: 
20. IV:  Verify with MCC Go 

for worksite load eval 
21. SRMS:  To TBD posn  

 
 
 

H.  Retrieve digital camera/BRT, take 2 
duplicate photos; stow camera on 
BRT 

I.  Retrieve digital camera from BRT; 
transfer to EV2 

 
K.  Perform a back scratch for 3 sec 
M.  Perform a lay back 
N.  Assist EV2 as necessary 
 
 
O.  Yaw TS 90 degrees 

 
 
On MCC Go - If time permits: 

4. Mnvr to TBD structure access 
5. Once mnvr complete, minimize motion 

for 60 sec 
6. Verify APFR/TS clear of structure 
7. Apply tile tamping force (~5 lbs) to TBD 

structure 
- Quantify SRMS/OBSS motion 

 

 
 
 
I.  Receive camera from EV1; stow on TS 
J.  Translate along TS to OBSS tip and 

back to TS 
L.  Perform a back scratch for 3 sec 
 
N.  Translate along TS; access EV1’s 

PLSS near location of CIPAA valves, 
and translate back to TS 

O.  Translate to OBSS tip; assist EV1 as 
required 

 
On MCC GO - If time permits: 

4. Mnvr to TBD structure access 
5. Once mnvr complete, minimize motion 

for 60 sec 
6. Minimize motion during loads eval 

 

 
 
 



LOAD EVALUATIONS - TASK DATA SHEET 
 

 FS 7-17 EVA/121/BAS 

 
Estimated Task Duration:  
 With 

SRMS/OBSS 
Without 

SRMS/OBSS 
One EV Crew Evals 0:45 N/A 
Two EV Crew Evals 1:50 N/A 
 
Tools: 

EV1 EV2 
• BRT (Setup activities, Digital 

Camera) 
• Spare safety tethers (2 - 

swap at PMA 2; swap onto 
OBSS) 

• BRT (Setup activities) 
• Spare safety tethers (2 - 

swap at PMA 2; swap onto 
OBSS) 

 
 
Foot Restraints: 
Task WIF APFR 

Setting 
OBSS Loads Evals PAD/WIF Adapter on 

OBSS Tip 
11, FF, A, 6 

 
Notes: 
1. If high reaction force required during initial APFR ingress, EV2 

should physically guide EV1’s feet into APFR during second 
and subsequent APFR ingresses 

2. Minimize motion during SRMS/OBSS mnvrs 
3. Minimize motion for a minimum of 60 sec between loads 

evaluations to allow for damping of load cell 
 
Cautions: 
1. Pump Module HR clearance from SHOSS-ED HR is ~1.5-in. Lift 

Pump Module in orbiter zenith 6-8 inches before moving it in 
any other direction 

 
Warnings: 
1. Minimize boom loads.  Minor loads can cause SRMS joint brake 

slip and joint backdrive allowing contact between EMU and 
Orbiter structure 

 
 

 
 



CLEANUP (01:30) 
 

 FS 7-18 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
00:00 

(04:45) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:40 

(05:25) 
 
 
 
 
 
 
 
 
 
 

     
 
22. SRMS:  To OBSS  

Ingress/Egress posn 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
23. SRMS:  To SRMS EE Access 

posn 
 
 
 
 
 
 
 
 
24. SRMS:  To OBSS Pre-setup 

posn 

 
 
 
 
 
 
 
 

OBSS CLEANUP (00:40) 

1. Mnvr to Orbiter sill 
 

2. Perform soft APFR egress 
3. Translate aft of OBSS 
4. Gently remove TS from APFR 
5. Transfer TS to EV2 

 
6. Gently remove APFR 
7. Transfer APFR to EV2 

 
 

8. Gently remove load cell 
9. Stow load cell in med ORU bag 

10. Gently remove PAD/WIF adapter 
11. Clear area for OBSS mnvr 
12. Verify no tether snags 
13. Stow PAD/WIF adapter in med ORU bag 
14. Once OBSS in posn, perform safety tether 

swap onto PMA2 tether 
15. Verify safety tether crew hook slide lock - L 
16. Retrieve own 85’ safety tether; stow in med 

ORU bag 
17. Receive EV2’s 85’ safety tether; stow in med 

ORU bag 
18. Clear area for OBSS mnvr out of PLB 
 
 

TOOL CLEANUP (00:50) 

1. Retrieve med ORU bag 
2. After EV2:  translate to ICC 
3. Stow med ORU bag onto APFR 
4. Retrieve APFR/bag; stow onto BRT 
5. Verify EV2’s TS in low profile posn 
6. Translate to Lab WIF 9 (nadir/stbd); stow 

APFR 
- Verify locking collar black-on-black 

OBSS CLEANUP (00:40) 

1. Translate onto Orbiter sill (fwd of OBSS) 
2. As req’d:  react egress loads via APFR HR 

and sill HR 
3. As req’d:  react hardware removal loads via 

APFR HR and sill HR 
4. Receive TS from EV1; temp stow on ICC 
5. As req’d:  react hardware removal loads 
6. Receive APFR from EV1; stow on ICC 

- Verify locking collar black-on-black 
- Perform pull test 

7. As req’d:  react hardware removal loads 
 

8. As req’d:  react hardware removal loads 
 

9. Clear area for OBSS mnvr 
10. Verify no tether snags 

 
11. Once OBSS in posn:  perform safety tether 

swap onto PMA2 tether 
12. Verify safety tether crew hook slide lock - L 
13. Retrieve own 85’ safety tether 
14. Transfer 85’ safety tether to EV1 

 
 

15. Clear area for OBSS mnvr out of PLB 
 

 

TOOL CLEANUP (00:50) 

1. Translate to ICC 
2. Retrieve TS; stow onto BRT in low profile 

 
 
 
 
 
 



CLEANUP (01:30) 
 

 FS 7-19 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
01:30 

(06:15) 
 

 
 
 
 
 
 
 
 

- Perform pull test 
7. Retrieve med ORU bag; stow onto BRT 
8. Translate to PMA2 HR 0401 
9. Provide clearance calls for EV2 as req’d 

10. Perform tether inventory 
11. Perform safety tether swap onto airlock safety 

tether 
12. Verify safety tether crew hook slide lock - L 
13. Translate to airlock; stow med ORU bag 
14. Translate to PMA1 WIF 02 
15. Assist EV2 as req’d 

 
 

3. After EV1:  translate to PMA2 HR 0402 
4. Retrieve fairlead from Orbiter sill HR 
5. Perform tether inventory 
6. Perform safety tether swap onto airlock safety 

tether 
7. Verify safety tether crew hook slide lock - L 
8. Wait for EV1 
9. Translate to PMA1 WIF 02 

10. Stow TS into APFR in TBD orientation 
- Verify locking tabs black-on-black (dots) 
- Perform pull test 



EVA 1 INGRESS (00:15) 
 

 FS 7-20 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
00:00 

(06:15) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:10 

(06:25) 

     
 INGRESS (00:10) 

1. Translate to airlock 
2. Perform tool inventory 

 
 
 
 
 
 

3. Receive safety tether from EV2 
4. Stow EV2 safety tether on airlock handrail 

(fwd pos’n), verify tether reel is in 
“UNLOCK” 

5. Transfer left waist tether to EV2 
6. Detach safety tether from right D-ring 

extender 
7. Stow safety tether on airlock handrail (aft 

pos’n), verify tether reel is in “UNLOCK” 
8. Ingress airlock 
9. Remove SCU from stowage pouch 

10. Remove DCM cover; Velcro to DCM 
11. Connect SCU to DCM; √ locked 
12. WATER - OFF (fwd) 
13. Close hatch thermal cover; attach Velcro 

strap 
 
 
 
 
 
 

14. Verify outer hatch clear of hardware; hatch - 
close and lock 

15. Go to PRE-REPRESS (DEPRESS/REPRESS 
Cue Card) - Steps 5-7 not required 

 

INGRESS (00:10) 

1. Translate to airlock 
2. Perform tool inventory 
3. Open thermal cover 
4. Ingress airlock 
5. Attach right waist tether to fwd UIA tether 

point 
6. Detach safety tether from right D-ring 

extender and transfer to EV1 
 
 
 
 

7. Attach EV1’s waist tether to EVA hatch D-ring 
 
 
 
 
 

8. Remove SCU from stowage pouch 
9. Remove DCM cover; Velcro to DCM 

10. Connect SCU to DCM; √ SCU locked 
11. WATER - OFF (fwd) 

 
 
 
 
 
 
 
 
 
 

12. Go to PRE-REPRESS (DEPRESS/REPRESS 
Cue Card) - Steps 5-7 not required 

 

CAUTION 
Do not close hatch until EMU water - OFF 
for 2 min 

CAUTION 
Do not close hatch until EMU water - OFF 
for 2 min 
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EVA 2 BRIEFING CARD 

 FS 7-22 EVA/121/BAS 

 
EV1  __________________ 
EV2  __________________ 
IV __________________ 
  
EVA Prep start (GMT) ____/____ ____:____ ____ 
Depress to 10.2    ____ ____:____ ____ 
Start Purge     ____ ____:____ ____  
PET 00:00     ____ ____:____ ____ 
 
 
1.  EVA Prep 

! Get-up Plan - clothing and EMU equipment bag 
! Prebreathe protocol review 
! Equipment lock activities - IV responsibilities 
! Suit donning plan - special requests 
! SAFER, MWS, tools, CL positions and bag stowage 
! Airlock depress review 
! EV/IV comm. protocol 
! SRMS/SSRMS initial position 

 
2.  EV Crew Procedure Review 

! Egress Plan 
! Translations - tether swaps 
! Order of tasks 
! Ingress Plan 

 
3.  General Procedure Review 

! Get ahead tasks 
! Constraints - ground and flight 
! Cautions and warnings review 
! RMS operations - comm. protocol / clearances 
! Contingency procedures - crib sheet 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
4.  Emergencies Review 

! Lost comm. 
! EMU malfunctions 
! Lost tools 
! Lost crewmember 
! DCS 
! Abort and Terminate scenarios 

 
5.  Post EVA 

! Suit doffing responsibilities 
! Post EVA plan   

 
 
 

Lessons learned from previous EVAs/Flights 
 
 
 

  EVA 2       

 



EVA 2 TOOL CONFIG 

 FS 7-23 EVA/121/BAS 

 
Pre-EVA  Tool Configuration Post-EVA  Tool Configuration 

 

AIRLOCK 

!  C-Lk EVA Bag (stbd endcone) 
! Spare PGT 
! Wire Tie Caddy (with lg and sm RET) 
! Connector Cleaner Tool Kit 
! DCM plug 
! EVA Camera w/ bracket 
! D-Ring Extender on EVA hatch d-ring 
! Med ORU Bag (w/ lg-sm ret on HR) 
! 2-Adj Equip Tether on bag 
! Fish Stringer 
! Ret Equip Tether (3 - sm-sm) 
! EVA Ratchet 
! 2-Ext 7/16 
! Socket caddy     
! Right Angle Drive 
! WIF adapter 
! EVA Camera w/ bracket 
! ETVCG w/ Thermal Cover 
! Round Scoop at 8 o’clock 
! Adj Tether around backside of cover 
! RET (lg-sm) on camera tether point 
! PRD w/ carrier (2) - Get Ahead 

STBD LWTSA 

! Empty 
 

 

EV 1 

! MWS  
!   Right Swing Arm 
!     PGT 
!       Ret Equip Tether (sm-sm) 
!       6-Ext 7/16  
!   T-Bar 
!     Wire Ties for MME (2) 
!     Small EVA Trash Bag 
!       Ret Equip Tether (sm-sm) w/ PIP 
!       Ret Equip Tether (sm-sm)  
!       Adj Equip Tether (3) 
!   BRT 
!     Ret Equip Tether (sm-sm) 
! Waist Tether (2) 
! Spare Safety Tether (85’) 
! D-Ring Extender (2)   

EV 2 

! MWS  
!   Right Swing Arm 
!     PGT 
!       Ret Equip Tether (sm-sm) 
!       6-Ext 7/16  
!   T-Bar 
!       Wire Ties for MME (2) 
!       Small EVA Trash Bag 
!       Ret Equip Tether (sm-sm) w/ PIP 
!       Ret Equip Tether (sm-sm)  
!       Adj Equip Tether (3) 
!   BRT 
!     Wire Ties (2) 
!     Ret Equip Tether (sm-sm) 
! Waist Tether (2) 
! Spare Safety Tether (85’) 
! D-Ring Extender (2) 
  
   
 
 
 

AIRLOCK 

! C-Lk EVA Bag (stbd endcone) 
! Spare PGT 
! Wire Tie Caddy (with lg and sm RET) 
! Connector Cleaner Tool Kit 
! DCM plug 
! EVA Camera w/ bracket 
! D-Ring Extender on EVA hatch d-ring 
! Med ORU Bag (w/ lg-sm ret on HR) 
! 2-Adj Equip Tether on bag 
! Fish Stringer 
! Ret Equip Tether (sm-sm) 
! EVA Ratchet 
! 2-Ext 7/16 
! Socket caddy 
! Right Angle Drive 
! WIF adapter 
! EVA Camera w/ bracket 
! Ret Equip Tether (sm-sm) 
! Round Scoop 
! Ret Equip Tether (sm-sm)   
! Dummy Box 
! Ret Equip Tether (sm-sm)     
! ETVCG Thermal Cover 
! EVA Camera w/ bracket 
! PRD w/ carrier (2) - Get Ahead 
 
 
 
 

STBD LWTSA 

! ESP2 FRGF 

EV 1 

! MWS  
!   Right Swing Arm 
!     PGT 
!       Ret Equip Tether (sm-sm) 
!       6-Ext 7/16  
!   T-Bar 
!     Wire Ties for MME (2) 
!     Small EVA Trash Bag 
!       Ret Equip Tether (sm-sm) w/ PIP 
!       Adj Equip Tether (3) 
!   BRT 
!     Ret Equip Tether (sm-sm) 
! Waist Tether (2) 
! Spare Safety Tether (85’) 
! D-Ring Extender (2) 

EV 2 

! MWS  
!   Right Swing Arm 
!     PGT 
!       Ret Equip Tether (sm-sm) 
!       6-Ext 7/16  
!   T-Bar 
!       Wire Ties for MME (2) 
!       Small EVA Trash Bag 
!       Ret Equip Tether (sm-sm) w/ PIP 
!       Ret Equip Tether (sm-sm)  
!       Adj Equip Tether (3) 
!   BRT 
!     Wire Ties (2) 
!     Ret Equip Tether (sm-sm) 
! Waist Tether (2) 
! Spare Safety Tether (85’) 
! D-Ring Extender (2) 
 
 
 
 



EVA 2 INHIBIT PAD 

 FS 7-24 EVA/121/BAS 

 
 

MCS 
MCC-M 1. √FGB Attitude Control Thruster Valves (80) – closed 
 2. √FGB Attitude Control Manifold Valves – closed 
  КШК1, КШК2, КШК4, КШК5, КШК9, ОКО3, ОКГ3, 
  ОКО6, ОКГ6, ОКО7, ОКГ7, ОКО8, ОКГ8 
 3. √FGB MCS unpowered 
 4. √SOYUZ manifolds (ten) closed 
 5. √SOYUZ MCS unpowered 
 

 
RCS 
        If EV crew < 27 ft from FRCS: 
IV  1. √DAP:  √FREE, LO Z 
     O14,15,16 2. √RJDF F1, F2, F3, F4 MANF DRIVER (four) – OFF 
MCC                 3. √Above RCS config 
 

 
Orbiter Antennas 

NOTE 
Possible loss of comm when forced LL 

FWD antenna 
 

IV If EV crew < 1.6 ft from S-Band antenna: 
    A1R  1.   S-BAND FM ANT – XMIT LOWER/RCVR UPPER 
    O14,15,16 2. √MCC, lower antenna selected 
 If no comm or on MCC call: 
    C3 3.  S-BAND PM ANT – LL FWD 
 When EVA crewmember at least 1.6 ft away from all S-Band upper 

antennas: 
    C3  4.   S-BAND PM ANT – GPC 
 
MCC-H  5. √KU-BAND Mask active 
 

 
 
 
 
 
 

 
 

FGB Antennas 
MCC-M 1. √TORU [TOPY] – Deactivate 
 2. √TV System [TBC] – Deactivate 
 3. √KURS P [Kurs] – Deactivate 
 4. √KURS A [Kurs] – Deactivate 

 
 

SM Antennas (MCC-M) 
MCC-M  1. Global Timing Sys 1 & 2 [GTS] – Deactivate 
 
 

PCU 
NOTE 

PCUs may require up to 1 hr warm-up 
period before they are operational 

 
MCC-H       1. √PCUs (two) operational, in discharge mode 
 
 

USOS Antennas 
MCC-H         1. SGANT (KU) – Mask for EVA Worksites 
 2.  MISSE #5 - TBD  
 

 
 
 
 
 
 
 
 



EVA 2 NOTES, CAUTIONS, & WARNINGS 

 FS 7-25 EVA/121/BAS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

WARNING 
 
Sharp Edges: 

• PMA umbilical launch restraints exposed 
bolt threads  

• Inner edges of WIF sockets 
• Mating surfaces of EVA connectors.  

Avoid side loads during mating 
• PRLA grounding wiper 
• 6B box outer bolt springs 

 
Pinch Hazard: 

• EVA connector linkage.  Use caution 
when mating/locking 

• EV side of crewlock hatch during hatch 
operations (also snag hazard)  

Hot Connector Hazard: 
• ROEU Connector – remain clear 
 

Contact Hazard: 
• Lab window shutter during operation 
• Remain clear of Lab window when open 
• Handrails utilized for MISSE attachment 

may not be used as a safety tether 
attach point 

CAUTION (cont) 
 
Thermal Constraints: 

• EVA connectors may become hot if left 
uncovered.  Limited handling may be 
needed 

• PMA handrails may be hot.  Limit handling 
if required 

 
Keepout Zones: 

• When  ≥ 130 inches from center of P1/S1 
rad beam = 2 feet from edge of beam 

• UHF Antenna (PLB (stbd), Lab, P1) = 1 
foot 

• S-BAND (SASA) 
S1 - Stay away from S-band antenna 

horn 3.6 ft in high gain, 1.3 ft in low 
gain  

 
For structural reasons: 

• Avoid vigorous body motions, quick grabs 
and kickoff tether restraints 

• Avoid performing shaking motions 
(sinusoidal functions) more than four 
cycles   

If any of these occur, wait 2-5 min to allow 
structural response to dissipate 

 
For fiber optic cables: 

• Avoid bend radii less than 10 times cable 
diameter 

• Avoid pulling on cable during 
mate/demate 

CAUTION  
 

Avoid inadvertent contact with: 
• Grapple fixture shafts (have coating) 
• Grapple fixture target pin 
• SVS Targets 
• Passive UMAs 
• SSRMS/MBS operating cameras & lights 

(heat source) 
• MBS VDU, MCU, CRPCMs & Cameras 

(silver Teflon tape radiative surface) 
• Deployed TUS cable 
• Deployed MISSEs (A/L) 
• CETA Lights (Z-93 paint) (Node, S1, 

ETVCG) 
• PMA 2 TCS Reflectors & APAS hardware 
• SASA (Z1 and S1)– Antenna and Z-93 

paint 
• S0 Radiators (silver Teflon tape) 
• S0 GPS Antenna (Z-93 paint) 
• S1/P1 Radiators (Z-93 paint) 

 

NOTE  
 

• Bolt install: report torque and turns 
• Bolt release: report torque and turns if 

different from published range 
• EVA connectors: verify bend radius, free of 

FOD, pin and EMI band integrity after 
disconnection and prior to connection 

• Toolbox doors must be closed with one latch 
per door if EV crew is not in the immediate 
vicinity 



EVA 2 SUMMARY TIMELINE 
 

 FS 7-26 EVA/121/BAS 

TASK TIME 
(PET TIME) 
HR : MIN 

IV/SSRMS EV1 EV2 

00:00  --- SSRMS - Pump Module Pre-Grapple POST DEPRESS/EGRESS (00:15) POST DEPRESS/EGRESS (00:15) 
    
  FRGF REMOVAL (00:40) APFR SETUP (00:25) 
    
   PREP PM FOR FGB (00:15) 
    

01:00  ---  FGB TO PM INSTALLATION (00:20) FGB TO PM INSTALLATION (00:20) 
 SSRMS:  Mnvr in for pump module grapple   
 SSRMS:  Close snares and then rigidize PUMP MODULE RETRIEVE (00:25) PUMP MODULE RETRIEVE (00:25) 
 SSRMS:  To Pump Module Install posn   
  FGB S1 ATA INSTALL (00:45) FGB S1 ATA INSTALL (00:45) 
    

02:00  ---    
    
    
 SSRMS:  Pump Module Hand Off position PUMP MODULE INSTALLATION (00:40) PUMP MODULE INSTALLATION (00:40) 
 SSRMS:  Release   
 SSRMS:  Mnvr away from pump module   

03:00  ---    
 SSRMS - Mnvr to SHOSS-ED Pre-Grapple SHOSS-ED RETRIEVE (00:40) SHOSS-ED RETRIEVE (00:40) 
 SSRMS:  Close snares and then rigidize   
 SSMRS:  Mnvr to SHOSS-ED Install posn   
  CP9 CAMERA GROUP INSTALLATION (02:05) CP9 CAMERA GROUP INSTALLATION (02:05) 
    

04:00  ---    
    
    
    
    
    

05:00  ---    
    
    
    
    
 SSMRS:  SHOSS-ED Hand Off  posn SHOSS-ED INSTALLATION (00:35) SHOSS-ED INSTALLATION (00:35) 

06:00  --- SSRMS:  Release   
 SSRMS:  Mnvr away from SHOSS-ED   
 SSRMS - EVA OPS Complete INGRESS/PRE REPRESS (00:15) INGRESS/PRE REPRESS (00:15) 

06:35   -- EVA = 6:40   

 



EVA 2 EGRESS (00:15) 
 

 FS 7-27 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 

00:00 
(00:05) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:10 

(00:15) 
 

   
 

Initial Config:  Left waist tether on EVA hatch D-
ring extender.  Spare safety tether (85’) on right 
D-ring ext. 

EGRESS (00:10) 

1. Thermal cover - open 
2. Egress airlock 
3. Retrieve aft airlock safety tether; inspect load 

alleviating strap for damage 
4. Attach aft airlock safety tether to right D-ring 

ext 
5. Engage safety tether crew hook slide lock - L 
6. √ safety tether reel unlocked 
7. Receive left waist tether; stow 
8. Receive med ORU EVA bag from EV2; stow 

on BRT 
9. Retrieve fwd airlock safety tether; inspect load 

alleviating strap for damage 
10. Transfer safety tether to EV2 
 
 
 
 
 
 
 
11. Check EV2 tether & SAFER config 

- √ SAFER MAN ISOL vlv – Open (dn) 
- √ SAFER HCM – Closed (dn) 

 

Initial Config:  Right waist tether on fwd UIA tether 
point.  Spare safety tether (85’) on right D-ring ext 
 

EGRESS  (00:10) 

 
 
 
 
 
 

 
1. Release EV1 waist tether; transfer to EV1 
2. Transfer med ORU EVA bag to EV1 
 
 
 
 
3. Receive fwd airlock safety tether from EV1 
4. Attach fwd airlock safety tether to right D-ring 

ext 
5. Engage safety tether crew hook slide lock - L 
6. √ safety tether reel unlocked 
7. Retrieve spare waist tether; stow 
8. Egress airlock 
9. Close thermal cover 
10. Check EV1 tether & SAFER config 

- √ SAFER MAN ISOL vlv – Open (dn) 
- √ SAFER HCM – Closed (dn) 

 



FRGF REMOVAL (00:40) 
 

 FS 7-28 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
00:00 

(00:15) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:25 

(00:40) 
 
 
 
 
 
 
 
 
 
 
00:40 

(00:55) 

     
 FRGF REMOVAL  (00:25) 

1. Translate to ESP2 FRGF via nadir path - 
fairlead A/L HR 0501 

2. Temp stow med ORU bag on fwd/nadir VSSA 
FSE FRAM handrail 

3. BRT to HR 8011 (stbd) 
4. EVA Ratchet, 2-Ext 7/16 (22 lbs expected) 
5. Release ESP2 FRGF stbd bolts (2), 12 turns 
6. BRT to HR 8012 (port) 
7. Tether to FRGF 
8. EVA Ratchet, 2-Ext 7/16 (22 lbs expected) 
9. Release ESP2 FRGF port bolts (2), 12 turns 

10. Stow FRGF on BRT 
11. Stow EVA ratchet in med ORU bag 
12. Preposition ret from ORU bag for stanchion 

dummy box (fwd/zenith stanchion) 
 

FRGF STOW  (00:15) 

1. Translate to PMA2 
2. Perform safety tether swap to spare safety 

tether onto PMA2 HR 0401 
3. Temp stow airlock safety tether 
4. Translate to Orbiter stbd TSA 
5. Open TSA, 4 latches 
6. Stow FRGF 
7. Close TSA, 4 latches 
8. Translate to orbiter port; fairlead w/ adj equip 

tether 
9. Translate to ICC 
 

APFR SETUP (00:25) 

1. Translate to Lab WIF 9 (nadir/stbd); fairlead 
w/ adj tether on Lab HR 229 

2. Remove ingress aid; temp stow 
3. Retrieve APFR 
4. Translate to PMA2 (stbd side) 
5. Perform safety tether swap to spare safety 

tether onto PMA2 HR 0402 
6. Temp stow airlock safety tether 
7. Translate to orbiter stbd; fairlead w/ adj equip 

tether 
8. Translate to ICC 
9. Configure APFR into ICC WIF 1 (fwd/port) 

[9,QQ,G,2] 
- Verify locking collar black-on-black 
- Perform pull test 

 
 
 
 
 

 
 
 



FRGF - TASK DATA SHEET 

 FS 7-29 EVA/121/BAS 

 
 
Estimated Task Duration:  
 With SSRMS Without 

SSRMS 
One EV Crew N/A 00:40 
 
Tools: 

EV1 EV2 
• EVA Ratchet w/ 7/16, 2-in 

extension 
• BRT 
• Spare safety tether 

 

 
EVA Fasteners: 
Fastener 
Name 

Head 
Size 

Qty Install 
Torque 
(ft-lb) 

Release 
Torque  
(ft-lb) 

Failure 
Torque  
(ft-lb) 

Turns 

ESP-2 
FRGF  
bolts 

7/16 4 20.8 22.0 40.0 12 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

ESP2 FRGF Worksite 

Handrail 8012 
Handrail 8011 



FGB TO PM INSTALLATION (00:20) 
 

 FS 7-30 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 
 

 
 

 
 
 
 

00:00 
(00:55) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:10 

(01:05) 
 
 
 
 
 
 
 
 
 
 
 

     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

FGB 1 RETRIEVAL (00:10) 

1. Ingress APFR installed in ICC WIF 1 
(fwd/port) 

 
 
 
 
 
 
 
 
 
 

2. Tether to FGB 
3. Receive FGB from EV2 

 
 

FGB 1 INSTALL (00:10) 

 
1. Pull port side PM MLI away from grapple bolts 
2. Soft dock FGB to Pump Module (RMS target 

closest to top of box - grapple pin points 
zenith) 

 
 
 
 
 

FGB 1 RETRIEVAL (00:25) 

1. Translate to Pump Module; fairlead to fwd 
ICC handrail 

2. Release PM MLI tent Velcro straps (2); 
reattach Velcro 

3. Open fwd MLI tent flap; Velcro open 
4. Open GRAPPLE BOLTS COVER 
5. PGT [B1 (10 ft-lb), CCW 2, 30.5], 6-Ext 7/16 
6. Disengage Pump Module FGB Bolts (4), 20 

turns 
7. Disengage Velcro from PM MLI surrounding 

GRAPPLE BOLTS COVER 
 
 
 
 
 
 

8. Translate to nadir ICC surface 
9. PGT [B1 (10 ft-lb), CCW 2, 30.5], 6-Ext 7/16 

10. Disengage FGB launch bracket mounting 
bolts (4), TBD turns 

11. Remove FGB; present to EV1 
12. Transfer FGB to EV1; release own tether 
 
 

FGB 1 INSTALL (00:10) 

1. Translate to Pump Module 
2. Pull stbd side PM MLI away from grapple 

bolts 
3. Assist EV1 as req’d 

 
 
 
 
 
 

NOTE 
Do not touch SRMS target or 

grapple pin shaft on FGB 

NOTE 
Do not touch SRMS target or 

grapple pin shaft on FGB 

NOTE 
GP2 must be the first bolt torqued 

Remaining bolts are torqued in a star pattern 

NOTE 
GP2 must be the first bolt torqued 

Remaining bolts are torqued in a star pattern 

GP1

GP2

GP3

GP4 



FGB TO PM INSTALLATION (00:20) 
 

 FS 7-31 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 
 
 
00:20 

(01:15) 

 
1. Record turns and torque: 

GP2 ______ turns  ______ ft-lb 
GP3 ______ turns  ______ ft-lb 
GP4 ______ turns  ______ ft-lb 
GP1 ______ turns  ______ ft-lb 

 
 

 
3. PGT [B2 (15.4 ft-lb), CW 2, 30.5], 6-Ext 7/16 
4. Engage Pump Module FGB Bolt GP2, 10-11 

turns 
5. Engage Pump Module FBG Bolt GP1, 10-11 

turns 

 
4. PGT [B2 (15.4 ft-lb), CW 2, 30.5], 6-Ext 7/16 
5. After bolt 2:  Engage Pump Module FGB Bolt 

GP3, 10-11 turns 
6. Engage Pump Module FGB Bolt GP4, 10-11 

turns 
 

 



FGB TO PM INSTALLATION - TASK DATA SHEET 

 FS 7-32 EVA/121/BAS 

 
Estimated Task Duration:  
 With SSRMS Without 

SSRMS 
Two EV Crew N/A 00:35 
 
Tools: 

EV1 EV2 
• Retr tether (FGB) 
• PGT w/ 7/16, 6-in extension 
• Spare safety tether (swap at 

PMA 2) 
 

• Retr tether (FGB) 
• PGT w/ 7/16, 6-in extension 
• Spare safety tether (swap at 

PMA 2) 
 

 
EVA Fasteners: 
Fastener 
Name 

Head 
Size 

Qty Install 
Torque 
(ft-lb) 

Release 
Torque 
(ft-lb) 

Failure 
Torque 
(ft-lb) 

Turns 

FGB launch 
mount bolt 
release 

7/16 4 --- 10 TBD 20 

FGB launch 
mount bolt 
install * 

7/16 4 15.4 --- TBD 20 

PM FGB GP 
bolt release 

7/16 4 --- 10 TBD 20 

PM FGB GP 
bolt install 

7/16 4 15.4 --- TBD 10-11 

* Bolt data present here for contingency FGB re-installation 
 
Foot Restraints: 
Task WIF APFR Setting 
FGB Retrieval ** ICC WIF 1 (fwd/port) 9,QQ,G,2 
** APFR is not required for FGB installation, but is used since it is 
present for the PM transfer 
 
 
 
 
 
 

 
Notes: 
1. Do not touch SRMS target or grapple pin shaft on FGB 
2. GP2 must be the first bolt torqued. Remaining bolts are torqued in 

a star pattern 
 
 
 
 

 
 
 
 
 
 
 

ICC Launch Configuration 



PUMP MODULE RETRIEVE (00:25) 
 

 FS 7-33 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
00:00 

(01:15) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:25 

(01:40) 
 

     
1. SSRMS:  Pump Module Pre-

Grapple posn 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. SSRMS:  Mnvr in for pump 

module grapple 
 
 
 
 
 
 
 
3. SSRMS:  On EV1 Go - close 

snares and then rigidize 
 
4. SSRMS:  To Pump Module Install 

posn 
 

PUMP MODULE RETRIEVAL (00:25) 

 
 
 
 
 
 
 
 
 
 
 
 

1. Tether to Pump Module with RET 
 
 
 
 

2. Hold PM onto FRAM while EV2 repositions 
3. Remove Pump Module 
4. Mnvr Pump Module orbiter stbd ~1 ft 
5. Present Pump Module for SSRMS grapple 
6. Inform SSRMS operator when SSRMS EE 

over 3/4 of grapple pin (Stop Motion) 
 
 
 
 
 
 

7. Notify SSRMS operator Go for grapple 
8. Once grapple confirmed - release Pump 

Module 
9. Release Pump Module RET; verify tethers 

clear 
10. SSRMS mnvr to ESP2 
11. Verify Pump Module clear 
 

PUMP MODULE RETRIEVAL (00:25) 

 
 
 
 
 
 
 
 
 
 
 
 

1. On EV1 Go: 
2. PGT [A7 (10 approved), CCW 2 , 30.5], 6-

Ext 7/16 
3. Release primary FRAM bolt to hard stop, 11 

turns (IV:  notify SSRMS operator) 
4. Reposition self to aft ICC location 
5. Assist EV1 as directed 

 
 
 
 
 
 
 
 
 
 
 

6. Once grapple confirmed - release Pump 
Module 

7. Verify tethers clear 
 
 

NOTE 
FRAM has a 5.5 lb magnetic soft dock 
at fwd 2 corners and a 3.5 lb soft dock 

at aft 2 corners 

CAUTION 
Pump Module HR clearance from SHOSS-

ED HR is ~1.5-in.  Lift Pump Module in 
orbiter zenith 6-8 inches before moving it 

in any other direction. 

NOTE 
FRAM has a 5.5 lb magnetic soft dock 
at fwd 2 corners and a 3.5 lb soft dock 

at aft 2 corners 

CAUTION 
Pump Module HR clearance from SHOSS-

ED HR is ~1.5-in.  Lift Pump Module in 
orbiter zenith 6-8 inches before moving it 

in any other direction. 

NOTE 
Pump module will be pulled during SSRMS 

rigidization 

NOTE 
Pump module will be pulled during SSRMS 

rigidization 



PUMP MODULE RETRIEVE - TASK DATA SHEET 

 FS 7-34 EVA/121/BAS 

 
Estimated Task Duration:  
 With SSRMS Without 

SSRMS 
Two EV Crew 01:20 TBD 
 
Tools: 

EV1 EV2 
• Retr Tether (PM) 
• BRT (ATA FGB pre-

positioning) 
• 2 - Adj Tethers (ATA FGB pre-

positioning) 
• Spare safety tether (swap at 

PMA 2) 
 

• PGT w/ 7/16, 6-in 
extension 

• Spare safety tether (swap 
at PMA 2) 

 

 
EVA Fasteners: 
Fastener 
Name 

Head 
Size 

Qty Install 
Torque 
(ft-lb) 

Release 
Torque 
(ft-lb) 

Failure 
Torque 
(ft-lb) 

Turns 

Primary 
FRAM bolt 
release 

7/16 1 --- 10 TBD 11 

Primary 
FRAM bolt 
engage 

7/16 1 10 --- TBD 11 

 
Foot Restraints: 
Task WIF APFR 

Setting 
PM Retrieval ICC WIF 1 (fwd/port) 9, QQ, G, 2 
PM Install ESP-2 WIF 5 (fwd 

face) 
3, PP, F, 11 

 
Connector Inhibits: 
Task Inhibit 
Blind Mate Connector RPCM N1-RS2-B, Channel 6 

RPCM S0-4B-F, Channel 10 
 
 

 
Notes: 
1.  FRAM has a 5.5 lb magnetic soft dock at fwd 2 corners and a 3.5 
lb soft dock at aft 2 corners 
2.  Do not touch SRMS target or grapple pin shaft on FGB 
 
Cautions: 
1. Pump Module HR clearance from SHOSS-ED HR is ~1.5-in. Lift 
Pump Module in orbiter zenith 6-8 inches before moving it in any 
other direction 
 
 
 

 
 
 Pump Module Photo Closeout 



FGB S1 ATA INSTALLATION (00:45) 
 

 FS 7-35 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
00:00 

(03:15) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:30 

(03:45) 

     
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
1. IV:  Record turns and torque: 

GP2 ______ turns  ______ ft-lb 
GP3 ______ turns  ______ ft-lb 
GP4 ______ turns  ______ ft-lb 
GP1 ______ turns  ______ ft-lb 

 
 
2.  IV: Photo Close-out; WVS- 

EV2, center cam (FGB on ATA 
overview) 

FGB 2 RETRIEVAL (00:15) 

 
 
 
 
 
 
 
 
 
 

1. Tether and BRT to FGB 
2. Position BRT into low profile 
3. Egress APFR 

 

FGB INSTALL (00:30) 

1. Translate to S1 outboard ATA zenith face via 
CETA spur; fairlead at A/L HR 0547 and 
top of CETA spur 

2. PGT [B1 (10 ft-lb), CCW2, 30.5], 6-Ext 7/16 
3. Disengage S1 ATA Grapple Bolts 1 - 4, 20 

turns 
4. Soft dock FGB to ATA (RMS target closest to 

top of box) 
 
 
 
 
 

5. PGT [B2 (15.4 ft-lb), CW2, 30.5], 6-Ext 7/16 
6. Engage ATA Grapple Bolt 2, 10-11 turns 
7. Engage ATA Grapple Bolts 3 and 4, 10-11 

turns 
8. Engage ATA Grapple Bolt 1, 10-11 turns 

 
9. Provide WVS survey of FGB on S1 ATA 

FGB 2 RETRIEVAL (00:15) 

 
 
 
 
 
1. Translate to nadir ICC surface 
2. PGT [B1 (10 ft-lb), CCW 2, 30.5], 6-Ext 7/16 
3. Disengage FGB launch bracket mounting 

bolts (4), TBD turns 
4. Remove FGB; present to EV1 
5. Transfer FGB to EV1; release own tether 
6. Assist EV1 w/ BRT positioning 

 
 

APFR RECONFIG (00:30) 

1. Retrieve APFR from ICC WIF 1 (fwd/port) 
2. Install APFR into ICC WIF 2 (aft/stbd) 
3. Configure APFR [3,LL,E,12] 

- Verify locking collar black-on-black 
- Perform pull test 

4. Translate to A/L stbd toolbox (release PLB 
fairlead) 

5. Retrieve APFR 
6. Install APFR into ESP2 WIF 5 (fwd face) 
7. Configure APFR [3,PP,F,11] 

- Verify locking collar black-on-black 
- Perform pull test 

8. Assist EV1 as req’d 

 

 
 
 
 

NOTE 
GP2 must be the first bolt torqued 

Remaining bolts are torqued in a star pattern 
 

GP1 

GP2 

GP3 

GP4

NOTE 
Do not touch SRMS target or 

grapple pin shaft on FGB 

NOTE 
Do not touch SRMS target or 

grapple pin shaft on FGB 



FGB S1 ATA INSTALLATION - TASK DATA SHEET 
 

 FS 7-36 EVA/121/BAS 

 
Estimated Task Duration:  
 With SSRMS Without 

SSRMS 
One EV Crew N/A 00:30 
 
Tools: 

EV1 EV2 
• Retr tether (FGB) 
• PGT w/ 7/16, 6-in extension 
• BRT 

• PGT w/ 7/16, 6-in extension 
• BRT 

 
EVA Fasteners: 
Fastener 
Name 

Head 
Size 

Qty Install 
Torque 
(ft-lb) 

Release 
Torque 
(ft-lb) 

Failure 
Torque 
(ft-lb) 

Turns 

ATA FGB 
GP bolt 
release 

7/16 4 --- 10 TBD 20 

ATA FGB 
GP bolt 
install 

7/16 4 15.4 --- TBD 10-11 

 
 
 
Notes: 
1. Do not touch SRMS target or grapple pin shaft on FGB 
2. GP2 must be the first bolt torqued.  Remaining bolts are torqued in 

a star pattern 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

FGB onto S1 ATA Photo Closeout 



PUMP MODULE INSTALLATION (00:40) 
 

 FS 7-37 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
00:00 

(00:15) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:25 

(00:40) 
 

     
 

1. SSRMS:  Pump Module Hand Off 
position 

 
2. IV:  Verify w/ MCC inhibits in 

place for PM install 
- RPCM P11A A RPC 1 and 15 
- RPCM P12B A RPC 2 and 16 
 
 
 
 

3. SSRMS:  On EV1 Go - release 
4. SSRMS:  On EV1 Go - mnvr 

away from pump module 
 
 
 
 
 
 
 
 
 
 

 IV:  Photo close-out; WVS:  EV1 - 
center cam (PM overview, MLI 
tent fwd face) 

 

PUMP MODULE INSTALLATION (00:40) 

1. Translate to ESP2 fwd face 
2. Ingress APFR 

 
 
 

3. GCA SSRMS; tether to Pump Module 
4. Notify SSRMS operator Go to prep for 

ungrapple 
5. When prompted by SSRMS operator:  Hold 

Pump Module for release 
6. Notify SSRMS operator Go for release 
7. Notify SSRMS operator when SSRMS EE 

clear of grapple pin 
8. Guide Pump Module into FRAM 
9. Give EV2 Go to release PM; engage primary 

FRAM bolt 
 
 

10. Egress APFR 
11. Deploy PM MLI tent; attach Velcro restraints 
12. Configure APFR for ETVCG [12, QQ, F, 12] 

- Verify locking collar black-on-black 
- Perform pull test 

13. Provide WVS survey of pump module 
- As req’d, translate to Lab HR 0296, for 
WVS survey 

FGB 2 PUMP MODULE INSTALLATION (00:40) 

1. As req’d:  translate to ESP2 
2. Poorman fairlead aft/port ESP2 
3. Position self on aft/zenith face of ESP2; BRT 

to HR 8018 
4. Pre-configure PGT [A7, CW 2, 30.5] 
5. Assist EV1 as directed 

 
 
 
 
 
 
 

 
6. Reposition self for primary FRAM bolt access 
7. PGT [A7 (10 approved), CW 2 , 30.5], 6-Ext 

7/16 
8. Engage primary FRAM bolt to hard stop, 11 

turns 
9. Deploy PM MLI tent; attach Velcro restraints 

 

 



PUMP MODULE INSTALLATION (00:40) 
 

 FS 7-38 EVA/121/BAS 

 
 
 

 
 
 
 
 
 

Pump Module Photo Closeout 



SHOSS-ED RETRIEVAL  (00:40) 

 FS 7-39 EVA/121/BAS 

 
TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
00:00 

(02:35) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     
1. SSRMS:  SHOSS-ED Pre-

Grapple posn 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. SSRMS:  Mnvr in for SHOSS-

ED grapple 
 
 
 
 
 
 
3. SSRMS:  On EV2 Go - close 

snares and then rigidize 
 
4. SSMRS:  On EV2 Go – mnvr to 

SHOSS-ED Install posn 
 
 
 
 
 

 

SHOSS-ED RETRIEVAL (00:40) 

1. Translate to ICC fwd face (redo fairlead) 
2. BRT to fwd ICC handrail 

 
 
 
 
 
 
 
 
 

3. PGT [A7 (10 approved), CCW 2 , 30.5], 6-
Ext 7/16 

4. Release primary FRAM bolt to hard stop, 11 
turns (IV:  notify SSRMS operator) 

5. Reposition self to GCA position 
6. Assist EV2 as directed 

 
 
 
 
 
 
 
 
 
 
 

7. Once grapple confirmed - release SHOSS-ED 
8. Verify tethers clear 
9. Retrieve fairlead from Orbiter port 

10. Perform tether inventory 
11. Translate to PMA2 HR 401 
12. Perform safety tether swap to airlock safety 

tether 
13. Engage safety tether crew hook slide lock - L 

 

SHOSS-ED RETRIEVAL (00:40) 

1. Translate to ICC WIF 2 (aft/stbd) (redo 
fairlead) 

2. Fairlead to zenith/fwd/stbd ICC handhold 
3. Ingress APFR 
4. Tether to SHOSS-ED with RET 

 
 
 
 
 
 
 
 
 
 
 

5. Remove SHOSS-ED 
6. Present SHOSS-ED for SSRMS grapple 
7. Inform SSRMS operator when SSRMS EE 

over 3/4 of grapple pin (Stop Motion) 
 
 
 
 
 
 

8. Notify SSRMS operator Go for grapple 
9. Once grapple confirmed - release SHOSS-ED 

10. Release SHOSS-ED ret; verify tethers clear 
11. Give SSRMS operator Go for mnvr to ESP2 
12. Verify SHOSS-ED clear 
13. Egress APFR 
14. Retrieve APFR 
15. Retrieve fairlead from Orbiter stbd 
16. Perform tether inventory 
17. Translate to PMA2 HR 402 
18. Perform safety tether swap to A/L safety 

NOTE 
FRAM has a 5.5 lb magnetic soft dock 
at fwd 2 corners and a 3.5 lb soft dock 

at aft 2 corners 

NOTE 
FRAM has a 5.5 lb magnetic soft dock 
at fwd 2 corners and a 3.5 lb soft dock 

at aft 2 corners 

NOTE 
SHOSS-ED will be pulled during SSRMS 

rigidization 

NOTE 
SHOSS-ED will be pulled during SSRMS 

rigidization 



SHOSS-ED RETRIEVAL  (00:40) 

 FS 7-40 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 
 
00:40 

(03:15) 

 tether 
19. Engage safety tether crew hook slide lock - L 
20. Translate to Lab WIF 9 (nadir/stbd) 
21. Stow APFR 

- Verify locking collar black-on-black 
- Perform pull test 

 
 



SHOSS-ED - TASK DATA SHEET 

 FS 7-41 EVA/121/BAS 

 
Estimated Task Duration:  
 With SSRMS Without 

SSRMS 
Two EV Crew 01:15 TBD 
 
Tools: 

EV1 EV2 
• PGT w/ 7/16, 6-in extension 
• Spare safety tether (swap at 

PMA 2) 
 

• Spare safety tether 
• Retr tether (SHOSS-ED) 
• Spare safety tether (swap at 

PMA 2) 
 

 
EVA Fasteners: 
Fastener 
Name 

Head 
Size 

Qty Install 
Torque 
(ft-lb) 

Release 
Torque  
(ft-lb) 

Failure 
Torque  
(ft-lb) 

Turns 

Primary 
FRAM bolt 
release 

7/16 1 --- 10 TBD 11 

Primary 
FRAM bolt 
engage 

7/16 1 10 --- TBD 11 

 
Foot Restraints: 
Task WIF APFR Setting 
SHOSS-ED Retrieval ICC WIF 2 

(aft/stbd) 
3, LL, E, 12 

SHOSS-ED Install ESP-2 WIF 5  
(fwd face) 

4, OO, H, 12 

 
Connector Inhibits: 
Task Inhibit 
Blind Mate Connector RPCM N1-RS2-B, Channel 6 

RPCM S0-4B-F, Channel 10 
 
 
 
 

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

SHOSS-ED Photo Closeout 



CP9 ETVCG INSTALLATION (02:05) 
 

 FS 7-42 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
00:00 

(04:20) 
 
 
 
 
 
 
00:10 

(04:30) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     
 
 
1. IV:  Start ETVCG in bag 2 hour 

thermal clock 
 

_____:_____:_____ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. IV:  Start ETVCG out of bag 45 

min thermal clock 
 

_____:_____:_____ 
 
 
 

 
 
 
 
 
 
 
 
 
 

CAMERA GROUP SETUP (00:10) 

1. Translate to joint airlock 
2. Retrieve large ORU bag w/ camera group 
3. Retrieve camera group using scoop (ret to 

camera group tether point) 
4. Close thermal cover 

 

CAMERA TO STANCHION INSTALL (00:20) 

1. Translate to lower/aft stanchion FSE 
2. Temp stow ORU bag on zenith FSE handrail 

stanchion using ret equip tether 
3. BRT to ESP2 HR 8018 - fwd part of HR 
4. Receive stanchion; present dummy box to 

EV2 
 
 
 
 
 
 
 
 

5. On EV2 Go:  retrieve camera group from 
ORU bag; transfer to EV2 

6. Restrain stanchion for EV2 
 
 
 
 
 
 
 
 
 
 

7. Receive ret equip tether from EV2 
 

 

CAMERA TO STANCHION INSTALL (00:30) 
 

1. Ingress ESP2 WIF 5 APFR 
2. Tether stanchion to FSE w/ ret tether 
3. PGT [B7, CCW2 , 30.5], 6-Ext 7/16 
4. Release zenith/fwd stanchion launch bolts (2), 

8.5 turns (bolts spring loaded) 
5. Slide stanchion stbd to release from soft 

dock; remove 
 
 
 
 

6. Transfer stanchion to EV1 (base first) 
 

7. Tether dummy box to med ORU bag using 
Ret equip tether 

8. PGT [A4, CCW2 , 10.5], 6-Ext 7/16 
9. Release outer bolts on dummy box (2), 10 

turns 
10. PGT [A4, CCW2 , 10.5], 6-Ext 7/16 
11. Release center jacking bolt (1), 28 turns 
12. Remove dummy box; stow in ORU bag 
13. Give EV1 Go for camera group removal from 

ORU bag 
14. Receive camera group from EV1 
15. Verify blind mate connector clear of FOD 
16. Install camera group onto stanchion 
17. Tether to round scoop 
18. Temporarily remove round scoop for bolt 

access 
19. PGT [A5, CW2 , 10.5], 6-Ext 7/16 
20. Engage center jacking bolt (1), ~28 turns 
21. PGT [A4, CW2 , 10.5], 6-Ext 7/16 
22. Engage outer bolts (2), ~10 turns 
23. Re-install round scoop onto camera group 
24. Release EV1 ret equip tether from camera 

group and transfer to EV1 
 



CP9 ETVCG INSTALLATION (02:05) 
 

 FS 7-43 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
00:30 

(04:50) 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:55 

(05:15) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.  IV:  Verify MCC Go for VSSA 

connector mates 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ASSEMBLY RELOCATION TO CP9 (00:25) 

1. Translate to ESP2 fwd face (between EV2 
and Lab) 

2. Tether to base of camera group assy (BRT ret 
to upper race track tether point) 

3. Stow camera group assy onto BRT 
4. Translate to Lab handrail TBD; fairlead 
5. Translate up along Lab gap spanners 
6. Perform safety tether swap at Lab HR TBD 
7. Verify safety tether crew hook slide lock - L 
 

 
 
ASSEMBLY INSTALLATION INTO CP9 (01:10) 
 

1. Translate to CP9 managing light end of assy 
 
 

2. Transfer camera group to EV2 
3. Tether to lower race track tether point; release 

BRT and ret 
4. BRT to P1 handrail 3686; feet outboard 

 
 
 
 
 
 
 
 

5. Rotate stanchion for installation (alignment pin 
inboard) 

6. Install stanchion 
 
 
 
 

 

ASSEMBLY RELOCATION TO CP9 (00:25) 

 
1. Present stanchion base to EV1 
2. Remove tether from scoop 
3. Assist EV1 as req’d 

 
4. Follow EV1; provide clearance calls 

 
5. Perform safety tether swap at Lab HR TBD 
6. Verify safety tether crew hook slide lock - L 
7. Assist EV1 as req’d 

 

ASSEMBLY INSTALLATION INTO CP9 (01:10) 
 

1. Translate to CP9 managing stanchion end of 
assy 

2. BRT to P1 handrail 3679; feet inboard 
3. Receive camera group; hold 

 
 

4. Assist EV1 
 
 
 
 
 
 
 
 
 
 

5. Install stanchion 
 
 
 
 

CAUTION 
If thermal clock PET > TBD, perform 
connector mates prior to stanchion 
installation (pick-up at EV1 step 11) 

 



CP9 ETVCG INSTALLATION (02:05) 
 

 FS 7-44 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.  IV:  Notify MCC camera group 

connector mates complete - 
Go for pwr up 

5.  IV:  Stop ETVCG thermal clock 
 

_____:_____:_____ 
 

 
5.   IV:  Photo Close-out; WVS- 

EV1, center cam (overview of 
camera group assy) 

 
 
 
 
 
 
 
 
 
 
7. Reposition self for bolt driving 
8. PGT [B6, CW2 , 30.5], 6-Ext 7/16 
9. Engage stanchion bolt until it drops out of 

launch position, ~9 turns 
10. Engage stanchion bolt into P1 structure, ~21 

turns 
11. Release aft TA clamps (2) 
12. Demate connectors from stanchion deadface 

! J2-P2 
! J3-P3 
! J4-P4 

 
13. Receive dust cap and deadface connectors 

from EV2; install onto stanchion: 
! J2-P2 
! J3-P3 
! J4-P4 

 
 

14. Remove thermal cover from luminare assy 
15. Unlock camera pan and tilt unit 
16. Retrieve scoop; stow on MWS 
17. Cleanup cables and TA clamps as required 
18. Perform photo closeout 
19. Translate to Lab HR TBD 
20. Perform safety tether swap onto airlock safety 

tether 
21. Engage safety tether crew hook slide lock - L 
22. Translate to ESP2 VSSA FSE 

 
 
 
 
 
 
 
 
 
 
6. Hold stanchion for EV2 

 
 
 
 
 

7. Remove dust cap and deadface connectors 
from P1 panel A100: 
! J2-P2 
! J3-P3 
! J4-P4 

8. Transfer dust cap and deadface connectors to 
EV1 

9. On IV Go: Inspect and mate stanchion 
connectors to P1 panel A100 (in listed 
order): 
! J2-P2 
! J3-P3 
! J4-P4 

10. Translate to Lab HR TBD 
11. Perform safety tether swap onto airlock safety 

tether 
12. Engage safety tether crew hook slide lock - L 
13. Translate to ESP2 
14. Reconfigure APFR on ESP2 WIF 05 [4, OO, 

H, 12] 
- Verify locking collar black-on-black 
- Perform pull test 

 

NOTE 
1.  Do not remove PGT socket from 

stanchion bolt head once bolt has 
engaged into structure. 

2.  Once bolt has dropped from launch 
position, a 6 lb push force is required to 
allow for stanchion bolt engagement 
into structure. 

CAUTION 
J2 connector contains fiber optic cables.  

3.5 inch minimum bend radius 



CP9 ETVCG INSTALLATION (02:05) 
 

 FS 7-45 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
 
 
 
 
 
 
 
 
 
 
02:05 

(06:25) 
 

 
6.  IV:  Once crew clear of worksite - 

Give MCC-H GO for video 
camera / camera luminate 
heater power up 

 
* If NO COMM perform: * 
* US_SODF; Communications and Tracking * 
* Group: C & T: Activation & Checkout:  * 
* Video; 1.607 VDS External TV Camera * 
* Group Initial Checkout: Steps 1-6 (step 4: *  
* only need to get the telemetry page, not * 
* required to verify all of the parameters list) * 
 

23. Stow bag inside med ORU bag; tether dummy 
box to outside of med ORU bag 

 
 

 
 
 
 
 
 
 
 
 
 



CP9 ETVCG INSTALLATION - TASK DATA SHEET 

 FS 7-46 EVA/121/BAS 

 
Estimated Task Duration:  
 With SSRMS Without 

SSRMS 
Two EV Crew N/A 02:10 
 
Tools: 

EV1 EV2 
• PGT w/ 7/16, 6-in extension 
• BRT 
• Round Scoop 
• Adj Eq tether 
 

• PGT w/ 7/16, 6-in extension 
• BRT 
• Retr tether 
 

 
EVA Fasteners: 
Fastener 
Name 

Head 
Size 

Qty Install 
Torque 
(ft-lb) 

Release 
Torque 
(ft-lb) 

Failure 
Torque 
(ft-lb) 

Turns 

Zenith/fwd 
VSSA launch 
bolts 

7/16 2 16.7 16.7 50.1 8.5 

Dummy box 
outer bolts 

7/16 2 --- 6.2 38.8 10 

Dummy box 
center jacking 
bolt 

7/16 1 --- 6.2 38.8 28 

Camera center 
jacking bolt 

7/16 1 6.9 --- 31.0 28 

Camera outer 
bolts 

7/16 2 5.0 --- 31.0 10 

Stanchion bolt 7/16 1 23.0 --- 37.5 30 
 
EVA Connectors: 
Harness From To Conn 

Size 
Function 

VSSA P2 VSSA J2 S1 J2 15 Video, ETVCG Pwr, 
luminaire pwr 

VSSA P3 VSSA J3 S1 J3 13 ETVCG heater pwr, 
luminaire heater pwr 

VSSA P4 VSSA J4 S1 J4 15 Data 
 

 
Connector Inhibits: 
Task Inhibit 
P2/J2 RPCM P11A A RPC 1 and 15 
P3/J3 RPCM P12B A RPC 2 and 16 
P4/J4 TBD 
 
 
Foot Restraints: 
Task WIF APFR Setting 
Camera to stanchion install ESP-2 WIF 5 12, QQ, F, 12 
 
 
 

 
 
 
 
 
 
 



CP9 ETVCG INSTALLATION - TASK DATA SHEET (cont.) 

 FS 7-47 EVA/121/BAS 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

CP9 ETVCG Photo Closeout 

P1 to VSSA Connections 
(connectors not shown mated) 

P1 to stanchion structural interface 



SHOSS-ED INSTALLATION (00:35) 
 

 FS 7-48 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
00:00 

(03:45) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:35 

(04:20) 
 

     
1. SSMRS:  SHOSS-ED Hand Off  

posn 
 

2. IV:  Verify w/ MCC inhibits in 
place for PM install 

- RPCM P11A A RPC 1 and 15 
- RPCM P12B A RPC 2 and 16 
 
 
 
 

3. SSRMS:  On EV2 Go - release 
4. SSRMS:  On EV2 Go - mnvr 

away from SHOSS-ED 
 
 
 
 
 
 

5.  IV: Photo close-out; WVS- EV2, 
center cam (SHOSS-ED 
overview) 

SHOSS-ED INSTALLATION (00:35) 

1. Translate to ESP2 port 
2. Position self on port face of ESP2; BRT to 

middle port HR on PM FSE adapter plate 
 

3. Assist EV2 as directed 
 
 
 
 
 
 
 
 

4. Hold SHOSS-ED while EV2 drives primary 
FRAM bolt 

 
 
 
 

5. Retrieve med ORU bag 
 

SHOSS-ED INSTALLATION (00:35) 

1. Translate to ESP2 forward face 
2. Poorman fairlead to ESP2 HR 8012 
3. Ingress APFR 
4. Pre-configure PFT [A7, CW2, 30.5] 
5. GCA SSRMS 
6. Tether to SHOSS-ED with RET 
7. Notify SSRMS operator Go to prep for 

ungrapple 
8. When prompted by SSRMS operator:  Hold 

SHOSS-ED for release 
9. Notify SSRMS operator Go for release 

10. Notify SSRMS operator when SSRMS EE 
clear of grapple pin 

11. Guide SHOSS-ED into FRAM 
12. PGT [A7 (10 approved), CW2 , 30.5], 6-Ext 

7/16 
13. Engage primary FRAM bolt to hard stop, 11 

turns 
14. Egress APFR 
15. Provide WVS survey of SHOSS-ED 
 
As time allows: 

16. Retrieve APFR 
17. Stow APFR onto airlock stbd toolbox WIF 

- Verify locking collar black-on-black 
- Perform pull test 

 
 
 
 



SHOSS-ED INSTALLATION (00:35) 
 

 FS 7-49 EVA/121/BAS 

 
 
 
 
 

 
 
 
 
 

SHOSS-ED Photo Closeout 



EVA 2 INGRESS (00:15) 
 

 FS 7-50 EVA/121/BAS 

TASK TIME 
(PET TIME) 

HR : MIN 
IV/SSRMS EV1 EV2 

 
00:00 

(06:25) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00:10 

(06:35) 

     
 INGRESS (00:10) 

1. Translate to airlock 
2. Perform tool inventory 

 
 
 
 
 
 

3. Receive safety tether from EV2 
4. Stow EV2 safety tether on airlock handrail 

(fwd pos’n), verify tether reel is in 
“UNLOCK” 

5. Transfer med ORU bag to EV2 
 

6. Attach left waist tether to EVA hatch D-ring 
7. Detach safety tether from right D-ring 

extender 
8. Stow safety tether on airlock handrail (aft 

pos’n), verify tether reel is in “UNLOCK” 
9. Ingress airlock 

10. Remove SCU from stowage pouch 
11. Remove DCM cover; Velcro to DCM 
12. Connect SCU to DCM; √ locked 
13. WATER - OFF (fwd) 
14. Close hatch thermal cover; attach Velcro 

strap 
 
 
 
 
 
 

15. Verify outer hatch clear of hardware; hatch - 
close and lock 

16. Go to PRE-REPRESS (DEPRESS/REPRESS 
Cue Card) - Steps 5-7 not required 

INGRESS (00:10) 

1. Translate to airlock 
2. Perform tool inventory 
3. Open thermal cover 
4. Ingress airlock 
5. Attach right waist tether to fwd UIA tether 

point 
6. Detach safety tether from right D-ring 

extender and transfer to EV1 
 
 
 
 

7. Receive med ORU bag from EV1 
8. Stow med ORU bag in airlock 

 
 
 
 
 
 

9. Remove SCU from stowage pouch 
10. Remove DCM cover; Velcro to DCM 
11. Connect SCU to DCM; √ locked 
12. WATER - OFF (fwd) 

 
 
 
 
 
 
 
 
 
 

13. Go to PRE-REPRESS (DEPRESS/REPRESS 
Cue Card) - Steps 5-7 not required 

 

CAUTION 
Do not close hatch until EMU water - OFF 
for 2 min 

CAUTION 
Do not close hatch until EMU water - OFF 
for 2 min 




